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Entropy guards pore
T
he rapid ﬂ   uctuations of ﬂ   exible FG re-
peat–containing nucleoporins (FG Nups) 
form an entropic barrier to would-be 
entrants into the nuclear pore complex (NPC), 
according to Roderick Lim (University of Basel, 
Switzerland) and colleagues.
FG Nups, which consist of large na-
tively unfolded domains, are the pore’s gate-
keepers—they keep out proteins that are not 
bound to transport receptors. Thus, says Lim, 
“the mechanics of transport lies in how FG do-
mains behave at the nanoscale.”
To examine this behavior, the group 
used atomic force microscopy on clusters of 
one such FG domain, called cNup153, teth-
ered at one end to gold nanodots. The forces 
exerted by the cluster just nanometers above 
the dot were reminiscent of the behavior of 
a physical phenomenon known as polymer 
brushes. Speciﬁ  cally, random ﬂ  exible move-
ments of polymers (or unfolded FG domains) 
create a large exclusion volume. Interactions 
between hydrophobic FG repeats were not 
seen, suggesting that FG Nups do not form 
a meshwork.
When packed tightly, says Lim, “being 
entropically dominated means that it is prob-
ably unfavorable for the FG domains to remain 
in conﬁ  ned spaces,” such as the center of the 
NPC. Most FG Nups therefore probably extend 
out of the pore, creating a corona-like barrier 
to incoming proteins.
The binding of a transport receptor to 
an FG domain locks it into an entropically re-
duced conformation that might thus collapse 
into the pore.
Reference: Lim, R.Y.H., et al. 2006. Proc. Natl. 
Acad. Sci. USA. doi:10.1073/pnas.0603521103.
Phosphate give and take
A 
plant hormone receptor has a split personality, revealing its kinase or 
phosphatase side depending on whether hormone is bound, say Ari 
Mähönen, Ykä Helariutta (University of Helsinki, Finland), Masayuki 
Higuchi, Tatsuo Kakimoto (Osaka University, Japan), and colleagues.
Plant hormones known as cytokinins, which stimulate growth and cell 
division, are detected by three receptors with hormone-induced histidine 
kinase activity. The loss of cytokinin-binding ability of one of these receptor 
kinases, CRE1, stunts root growth. This phenotype is suppressed, the group 
now fi  nds, by mutations elsewhere within CRE1. Based on this result, they 
hypothesized that hormone-free CRE1 inhibits its immediate downstream 
elements, which can be phosphorylated by multiple histidine kinases.
A logical countermeasure to a kinase is a phosphatase. Indeed, the group 
shows, CRE1 is a phosphatase when not bound 
to cytokinins. Perhaps this bidirectional phos-
phorelay activity creates more rapid changes in 
signaling than when kinases and phosphatase 
are separate. Replacing Arabidopsis CRE1 
with a kinase-only homologue resulted in cy-
tokinin hypersensitivity.
The cytokinin phosphorelay pathway 
is analogous to bacterial two-component 
systems, which are absent from the animal 
kingdom. Plant light and ethylene receptors 
are also part of two-component–like 
networks, although no built-in phosphatase 
activity is known for these receptors.
Reference: Mähönen, A.P., et al. 2006. 
Curr. Biol. 16:1116–1122.
Axon’s vesicles in excess
E
xcess transport vesicles circulate constantly through the axon and 
nerve terminal as though on a conveyer belt, based on work from 
Dinara Shakiryanova, Arvonn Tully, and Edwin Levitan (University of 
Pittsburgh, Pittsburgh, PA). The constant stream gives active synapses imme-
diate access to a boost in neuropeptides.
Synapses were thought to be at the mercy of the cell soma for the delivery 
of vesicles containing neuropeptides, which are released upon synapse activa-
tion. Levitan and others wondered how this set up allows synapses to be dy-
namic, since the soma can be far from a nerve terminal. “It can take days,” says 
Levitan, “to get stuff shipped down there, even with fast axonal transport.”
The new results “recast the relationship between the terminal and the 
soma,” says Levitan. “The soma sends out excess resources, and terminals 
decide for themselves how much to use.”
Vesicles entered synapses in constant numbers, but after synapse acti-
vation their transport out of the synapse was inhibited. Very little is known 
about regulated retrograde transport, but the authors suggest that the dy-
nein motor might release vesicles—or any cargo, for that matter—upon 
activity-induced calcium inﬂ  ux.
The excess vesicle ﬂ  ow might seem like a waste of energy, but Levitan 
compares the scheme to a water plant running water from house to house 
so everyone gets immediate access. “Each synapse can tap in and get extra 
vesicles immediately whenever they need it.”
Reference: Shakiryanova, D., et al. 2006. Nat. Neurosci. doi:10.1038/nn1719.
Flexible FG Nups (black) create an entropic barrier 
(gray) to the nuclear pore.
A CRE1 mutant that cannot 
bind cytokinins has short roots 
(left) because it is locked in a 
phosphatase form.